I. General procedures
All reactions involving air-sensitive reagents were performed under a N 2 atmosphere. Anhydrous diethyl ether, THF and toluene were obtained from a solvent purification system (MBRAUN SPS systems, MBSPS-800). Solvents were degassed by purging with N 2 for at least half an hour. All other chemicals were commercial products and were used as received. Flash column chromatography (FCC) was performed using silica gel (SiO 2 ) purchased from Merck (type 9385, 230-400 mesh) or on a Büchi Reveleris purification system with Büchi cartridges. Thin-layer chromatography (TLC) was carried out on aluminum sheets coated with silica 60 F253 obtained from Merck. Compounds were visualized with a UV lamp (254 nm) or by staining with CAM. Melting points (m.p.) were determined using a Büchi-B545 capillary melting point apparatus. 1 
, m (multiplet), br (broad), or dd (doublet of doublets). High resolution mass spectrometry (ESI or APCI-MS) was performed on a LTQ Orbitrap XL spectrometer with ESI ionization. UV/Vis absorption spectra were recorded on a Agilent 8453 UV/Vis Spectroscopy System in a 1mm quartz cuvette. The UV/Vis and NMR irradiation experiments with  max = 312 nm were carried out with a Spectroline ENB-280C/FE lamp;  max = 455 nm using a Thorlab model F455F1 fiber-coupled LED (9.5 mW);  max = 525 nm using a Thorlabs LED528EHP LED (7.0 mW).
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II. Experimental procedures and compound characterization
Scheme S1. Synthetic route towards hybrid 2.
Compounds 3, 1 4, 2 and 6 3 were synthesized according to literature procedures and all spectroscopic properties were in agreement with reported spectra.
9-(5-bromo-2-methyl-2,3-dihydro-1H-cyclopenta[a]naphthalen-1-ylidene)-9H-fluorene (5)
Freshly prepared diazo compound 3 (405 mg, 2.11 mmol) and thioketone 4 (613 mg, 2.11 mmol) were dissolved in dry toluene (80 ml) under N 2 atmosphere in a flame-dried Schlenk flask and stirred overnight at rt. HMPT (0.44 ml, 2.41 mmol) was added and the resulting mixture was stirred for 3h at 50 °C. The volatiles were evaporated and the residue was purified using column chromatography (SiO 2 , pentane/EtOAc 20:1) followed by layered crystallization with CH 2 Under a N 2 atmosphere, dithienylethene 6 (50 mg, 0.10 mmol, 1.0 equiv.) was dissolved in dry THF (2 mL) in a flame dried schlenk tube and the mixture was cooled to -78 °C. t-Butyl lithium (1.9 M in hexane, 0.12 mL, 0.23 mmol, 2.2 equiv.) was slowly added and the mixture was stirred for 45 min at the same temperature. Then, iodine (58.4 mg, 0.23 mmol, 2.2 equiv.) was added and the mixture was stirred for 45 min at -78 °C and then at rt for a further 30 min. The mixture was diluted with CH 2 Cl 2 and the organic layer was washed with water, Na 2 S 2 O 3 and brine. The organic phase was dried (MgSO 4 ) and volatiles were removed in vacuo The residue was purified using column chromatography (SiO 2 , pentane) to give aryl iodide 7 (53 mg, 90%) as a blue oil. ) and triethylamine (3 mL) were placed into a Schlenk flask and the mixture was degassed. Then, trimethylsilylacetylene (20 μL, 0.014 mmol, 2.0 equiv.) was added and the mixture was stirred at 70 °C overnight in the dark. The progress of the reaction was followed by TLC and once the reaction was completed, the mixture was diluted with EtOAc and washed with aq. NH 4 Cl, water and brine. Alkyne 8 (30 mg, 55.4 μmol, 1.0 equiv.) was dissolved in THF (1 mL), potassium hydroxide (100 mg, 1.78 mmol, 32 equiv.), water (1 mL) and MeOH (1.5 mL) were added and the mixture was stirred at room temperature for 2 h. The mixture was diluted with CH 2 Cl 2 and the organic layer was washed with water and brine. The organic phase was dried (MgSO 4 ) and concentrated in vacuo to give alkyne 9 (25 mg, quant) as a purple oil. 1 Compound 5 (14 mg, 32 μmol, 1.0 equiv.), alkyne 9 (15 mg, 32 μmol, 1.0 equiv.), and triethylamine (2 mL) were placed into a schlenk flask under N 2 atmosphere and the mixture was degassed. Then, tetrakis(triphenyl-phosphine)palladium(0) (2.0 mg, 1.6 μmol, 0.05 equiv.) and copper(I) iodide (0.30 mg, 1.6 μmol, 0.05 equiv.) were added and the mixture was stirred at 70 °C in the dark overnight. The mixture was diluted with CH 2 Cl 2 and the organic layer was washed with aq. NH 4 Cl, water and brine. The organic phase was dried (MgSO 4 ) and concentrated in vacuo. The residue was purified using column chromatography (SiO 2 , pentane) to give hybrid 2 (20 mg, 77%) as a yellow solid. m.p. 145 °C (dec.); 
III. 1 H and 13 C-NMR spectra of new compounds 5-((1-(9H-fluoren-9-ylidene)-2-methyl-2,3-dihydro-1H-cyclopenta[a]naphthalen-5-yl)ethynyl)-2-methyl-3-(3,3,4,4,5,5-hexafluoro-2-(2-methyl-5-phenylthiophen-3-yl)cyclopent-1-en-1-yl)thiophene (2) 9-(5-bromo-2-methyl-2,3-dihydro-1H-cyclopenta[a]naphthalen-1-ylidene)-9H-fluorene (5)
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IV. UV/vis spectra upon irradiation of 2so
Figure S1: UV/vis spectra of hybrid 2 in CH 2 Cl 2 at -9 °C (c = 1.8 x 10 -5 M) upon irradiation at 455 nm.
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V. Quantum yield determination
The photon flux of the Thorlabs M455F1 LED was estimated by measuring the production of ferrous ions from potassium ferrioxalate. 5 ). This concentration corresponded to the concentration of Fe 2+ ions that had formed upon irradiation divided by 100. The difference in Fe 2+ ion concentration was plotted versus time and the following slope, obtained by linear fitting to the equation y = ax + b using Origin software (S2), equals the rate of formation at standardized conditions. This rate can be converted into a photon flux by taking into account the quantum yield ( 455 = 1.10) of the formation of the Fe 2+ ion, resulting in a flux of 8.75 x 10 -5 mmol photons per second. A sample of 2so was irradiated with  max =455 nm light under identical conditions as with the actinometry at a concentration high enough to absorb all incident light (Abs 455 > 2, c = 6.9 x 10 -5 M). The formation of 2uo was monitored over time by following the absorbance increase at  = 505 nm. The molar absorptivity of 2uo at  = 505 nm ( = 2.17 x 10 4 m -1 cm -1 ) was used to calculate the concentration increase. The initial concentration increase was plotted versus time (S3) and the slope, the rate of formation of 2uo, was obtained by linear fitting to the equation y = ax + b using Origin software. The photochemical quantum yield of 2so ( so-uo = 6.3%) was then calculated using the photon flux of this specific light source previously determined at identical conditions in the actinometry. The quantum yield of the reverse reaction at 455 nm ( so-uo = 3.3%) can then be calculated using equation 1 : a) Fatigue studies of the motor moiety by cycles of subsequent irradiation with  max =455 nm at 0 °C to form 2uo followed by warming up to rt to isomerize back to 2so. a) Fatigue studies of the DTE switch moiety by cycles of subsequent irradiation with  max =312 at rt to form 2sc, followed by irradiation with  max =528 to isomerize back to 2so. 
